Induction of myogenic differentiation by an expression vector encoding the DNA methyltransferase cDNA sequence in the antisense orientation.
To test the hypothesis that DNA methylation controls the state of differentiation of a mammalian cell, we transfected the stable mesenchymal line 10T1/2 with an expression vector encoding sequences from the DNA methyltransferase (DNA MeTase) cDNA in the antisense orientation. 10T1/2 cells transfected with the antisense construct (pZ alpha M), but not with the vector alone, exhibit morphological changes, convert into multinucleated tubular cells, and express the skeletal myosin heavy chain protein. The conversion to myogenic phenotype is a late event and is dependent on the number of replication events that the cell has undergone, suggesting that induction of myogenesis is a multistep process. Demethylation of sequences that are not involved in the myogenic process is detected at early passages, while demethylation and expression of the MyoD gene is a late event. This report establishes for the first time that demethylation is a very early event in commitment to myogenic differentiation, while demethylation and expression of MyoD is a late event. We suggest that other genes serve as the initial targets for demethylation and commitment of mesenchymal cells to myogenesis. The cell lines described in this report can serve as an important system for identifying these genes.